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1 ] g 1 tiiy^xaoTMstisi i 2 ®m 

i:ll2*mS^iicD<SvN^ic^#i-^^2M , #fB-^$:^i-smi *5:/:/tiI» 

iufB^tfrA;fr^tf)fl&££A*bT, t^KrA*^tf>fl&# t fufB^ 1 
&£©«V^Cfe#t-3fg3M^££^U So, ffJfE»AiJ^^©« 

TtfffB^ l««9>f>lc««!a4ife»lA*h9>2;^* Iff gag 4 (MM* & 

Mw^e>A*iioi 1 nmmtfWsmm 1 ^«^^^LT«&sa^ 1 «»9 
jyizmmztitzm 2xtib : 7>i?x*£.zm-tzmi mmm 1 mm 

5 -f > tcs^$ 3 a* h 5 > v x # t sfjf3H 3 mmm^ & flaw**?** e> a 

£ Ufiog 1 ±«ffi#taiag 2 UTtSfBg 2 ««(9-f >tciftft<**i 

fell 4 Ai3 h7>^3i h£^-r£m2A*aPi:, g 3 ««9>f >{C <k 

3*i5g3magtm& (f i tfi*fe<f 3 «i*ft<f 2 tistfe) zmmm* 
frbAJi \,K-Dmm^±m^(D-is &g 1 ±m*fr <b m#-r sg 1 h 9 > ^ 
7s * mmm 3 nmw&mmm** % a* LK-Dmmmttm^^mio^m 1 
bmti-tzmz&tib^ypx* mmm 2 saa^ >r & y ^ 

icMt5^3 h , ttiis 2 mat ^ >r e> «( y & t&sag 

4 |5fBg4 A#h^>£?x#£J:tfiifmB!!l ft* h 9 0>g 
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IffSB^ 3 At) h^y I^ffjlBH 2 &± h 5 > S?* 9 <»% 2 « 

mmmm • & 1 ^«^ra*/±^3 £ # mam • & 2 £ttfiMEE#%aB£ 1 > 

|g3«i»m&GDm&MJ: y *^J>«* < fc* J: 3fcffiWtffi&, f-jfam 1 6 

2 ] S&IBtf ig b * X a - K WBEUfttf , 
fusBfl UAh7>^^©*l • % 2 £*«H«ffi#t&3ES£ U % 3 

«2i«fttf>«&^ «fc y *i/Jn $ < fe £ J: 5 SilAiJh7>yx*t fft££ 4 

mmm&nm&m x y < «t 9 K*2A*h5>^^ £tyfa^i3 
nig(Di&i<i: y < &s <fc e> &c> gf4A*h7> vt. 9 hmm 5 

l&IB» l h 9 > S?* * 1 • % 2 £*BIBIttE#ittaft 1 , £ 3 

«««tt<Z)«tfcl6J:yt)/jNS<as*J:'iK:, 1513313, # 5 £«%«^tir£« 1 

ajAh7> # t <Dmzmi btitzm 5 , & &um v^yv^^n. 

buib^ 2 m^J h 9 > * com 1 iSfli • H 2 £««|I9ttE#IMB£ 1 , SI 3 
*»«&©*&gJ:yfc*3<fc£J:e>K:, HffiBfM, g 6 £ tufBH 1 
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mmm ■ m2£mMmmj±&mmmi. msmmm&vm&m* y &/j>$<&& 

[»^4 ] mmm 2 tuisai 1 mmm& & v t znwt 

c^^«5] mmm i^z&nh^y -en-en, 

o 

[ft ^« 6 ] mmm 1 * ^ y -fm®. mmm 2 * 5 > ^tmm. tuta^ b 

fc^i: l ~ 5 <D^1?frfrizmM(»mMA±)®&a 

[0 0 0 1] 

BBCi^iiAAUfSIlt ffilTLiiU S B (Universal Serial Bus) > # 7 i - x 

[0 0 0 2] 
[&*©&«] 

ic, 0. 3 5 vmnm<nwM7uK*-T:ftmznf~Mm®mziz. 3. 3*>h 

3M)hhcom^. z.<D$km®&a>m j %i"<Mt. o^;iht3. 3 com 
Mt. otffrhti. 8 mihtomx* mm? it^ot. mmmom&z 
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[0 0 0 3] 

£3. 3#;i/h*^i. 8 7i?;i/ h ic^&-ts>f y* y x-* tt, 3. 3^;b 

[0 0 0 4] 

5 = 

[0 0 0 5] 

i ] 

ftmm 2 5 9 7 6 9 0 ^&$g 2 ~H 5 H> *1H) 
[0 0 0 6] 

SID 

3i»A#iatt£m«Wffi© h 9 y $ 

Ift-f big © Bl/P # tc y , £ <a *b §g 5t 7 n x ic & s i: v % e> ft & £ 

*<o»^ii^anB.oi««««£ETfttff"r*^»A*ia»««i&Ktc«;«. 

[0 0 0 7] 
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[0 0 0 8] 
[0 0 0 9] 

(i) z.(D*&m\z&z>mhA±mmt. $ n^^xaoTMsn^ 
i mum®. t%i2mm^jyiz&^Tm%;zfrz>%i2 mmn®. (m i mmmu< 
mzmnmm h(Dmxmm-t^mAtsm^oy-is^A±hx. m^mAtim 

mmmx±fm^o-^tm2 mmm&.t<Dm^iz^-t^2 mrnrn^- 

*£.f&tz>m2??y7m®z, m 3 mm^ ■>< yiz & -oxmrntzftzm 3 mum 
& (mimmm&<m3mmmu< j m2mmmm ^w^^e.A*iiog 

mmm&itfflffliffi?frt>Aj] LR-Dmrn^m^^m^ i ^nm^ b&jj-t 

**# * i uti9k* i m«9 -r > nfe* i a* k 5 > y 

* # t&««4 «wflr* &«ns»^ e> a* uj&oig i £««#t&3a» i ^* 

%3K £ ^ U T Iff 1 «2S ^ -f > (C&R $ ft fell 2 A* h 9 > 5? X # i: 5: % i* S 
1 A*Si:> ffffSH 1 »f?:IJ»Wf)AAbM 1 ±ti^2S 

mmm*ftLxwmm2mmr?4 yizmm2nt~m3 A*h7>^^t, mih 

ttaa$ 2 sat 5 >r > \zwm a ft fcai 4 a^j h 5 > # £ & ^-r * m 2 a^sp £ 
, mmm2mm5jyfrbmv&htdnw,zmmmi&fib^yvx*&j:&M 
mm2Ajjb5ypx*<nm2 3Lmmiz& i ife-t2>m3fen%Lm£, mmm2mm 
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«fc t/tuiH^ i ta±i b ? y * cd% 2 e>i& y i2^£S^£fuSB3i 1 
# h ^ y V7, # (Dm 2 e>Bt y ^Ay7^:*^^:irrfa^ 1 *as^ >f > tcftm-r 

[0 0 10] 

Hi, !R2*9:/:7IB»«:JB^$£fcfc:j:y, £ l ~H4 A* h 5 > 
^2>Z£K£ y, ^ 1 ~i 6 St^I^Mt 5 h 7 > ^ © • &i 

£«}iramffi££OTj®i«*i ■ ^2is^*ffi$:stffe£i> £ 3 

[0 0 1 1 ] 

£1, & 3 yfc/hS<fc* J: SIC, Il2AiJb7>^^ 

<fc y ti/hS < J: e» 3 K± b 5 > * intuSBH 6 

a^j b^y 9 (Dm 1 i«® • ^ 2 £ttfiiistt£Etf %aa# 1, «3 mmm®.<D 
m&m <fc y s < * * j: e» tc ^ 4 a* h 9 y t?z # 1 mmm 5 %.mwtm t. 
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V** <d® i £sn • * 2 zmmmm&tfmzm i , * a y 
i £«s • * 2 ^nmmn&^mmm u m 3 «MMt©«fci6* y < * 

[0 0 12] 
[0 0 13] 

(3) ±« (2) ©sifrAaiBKKisv^B:, *MB/t>fTxiim#. 

[0 0 14] 
[0 0 15] 

(4) iioascfiv^tt, f2i?iWiii«^^^^^' Ni 

[0 0 16] 

# fc£5feft;i* s Zl il ^T* # * c 

[0 0 17] 

(5) ±K (2) (7)^ttAi3tlI^lCl3VNT^ Il~*4«Ih9>^*tf 
[0 0 18] 
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[0019] 

(6) z<Dm8iz&\^x\*. ii t^y-fmm. mz t^y^mm. wml* 

[0 0 2 0] 
[0 0 2 1 ] 

[0 0 2 2] 

fg i 

[0 0 2 3] 
[0 0 2 4] 

01 izmbfc&oiz, H»a*®»i o ott, Hi ?5>:/IhJ5&i lot, i 
2^5>^HIl^l 2 o t, /Ur^i5!|i3 0i:, tfaSUA^a- K*«ia»i 
4 0 £&#;fC^5o 
[0 0 2 5] 

Hi *9>:7IS»l 10l£, #»fr&te#IN+ £A;fr1--5££*;{c, A-fTX 
®»1 3 0^*,^ 7*«&BIAS2 (30|§^(Z)Hl«^m&) fcitf/WT:* 
«&BIAS3 (3«>|g0^0H2S2iSfe) $:A*t5„ f9^IN+ ^> K 
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)V («*.tf*tf/i/10 i:ffi«ffiVDD («*tf3. SilOi/h) fc©isn?, 

. l 0Jcfe»6A*flH*i:m*«^fc©BH**^ Sits**. * 

^>^tassi 10tt, «j±in+, BIAS2<Z>e>*>fcV^tcra#-arrS«I££* 

^*ic««-*-r«mffiS:, m*m#iNL+i:bTffi*-r^o m#inh+, inl+«, 

[0 0 2 6] 



[Stl] 



A * 


til 


IN+ > BIAS2 
IN+ S BIAS 2 
IN+ < BIAS3 
IN+ ^ BIAS 3 


INH+ ~ IN+ 
INH+ ~ BIAS2 
INL+ ~ IN+ 
INL+ ~ BIAS 3 



[0 0 2 7] 

3 OfrbJU T*«&BIAS2, BIAS3& A**T S. flWM- tt» ^>K1^ 

ffi;fr«**:©W**. *2lC^1- 0 jr5^i»12 0tt, IN-, BIAS2CZ) ? t3« 

120tt, IN-, BIAS3©e>l3<£V^^2:&^bVvSm£, m#f§#INL-£ IT ffi 
*i-So M#INH- IML-tt, #f>Bb3!j^3-F*Bia»i 4 
[0 0 2 8] 
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im2] 



A * 


til tl 


IN- > BIAS2 
IN- ^ BIAS2 
IN- < BIAS3 
IN- ^ BIAS3 


Txjpr _ ^ TN— 
INH- ~ BIAS2 
INL- ~ IN- 
INL- ~ BIAS3 



;H7^@SS13 0H 1««J±«MVDD fci^T, 7XH&BIAS1, BIAS2 
, BIAS3, BIAS4 ( 0 <BIAS1<BIAS2<BIAS3<BIAS4<VDD ) feS-jfrT*. 
*«&BIAS1, BIAS2, BIAS3, BIAS4tt, tfrfcL** 3 - K*«B* 1 4 0 JC«* 
atl*. ftl*.T, /WTX«ffiBIAS2, BIAS3&, t?y7®®l 10, 120iC 

[0 0 3 0] 

#fXb*^a-K*«BI»H 4 0 1*. M^INH+, IHL+ft^9>^IB*l 1 0** 
e>A£U «*INH- INL-«:^9>^iattl 2 0^&A*b, ^7^1 
&BIAS1, BIAS2, BIAS3, BIAS4* AM T*I0* 1 3 0 A*t5. tfcfcfSJ: 
e>tC tf*U*^3-K*«IH*14 0'tt, «*INH+, IHL+, INH-, INL-£J:tf 
A>fT**ftBIASl, BIAS2, BIAS3, BIAS4fcfcV*T, ^l&m^^^OUT+, OUT-?: 

[0 0 3 1 ] 

#cic, #nus&i i o~i 4 o<owisi^©^*iSiWt5. 

[0 0 3 2] 

®2 (a) i£, usi ^^>^tas&i i oowwtwtfl&avriafcHT***. 0 

2 (A) JCjRbfcJ:?^ 1014, nMOSWW201 

2 0 2 ^ P MOSh7>^^ 2 0 3, 2 0 4 $r^B^T V^. nMO S h 
9>^2 0 1tt, KM >T'M^A*3S^IN+ IC**S*U y-XTMt*ffi 

A*^iNL+K««an, io, y-hT^MT^AM^-BiAss izmmznx^ 
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£ a nMOSh5>^* 2 0 2tt, K b>f >T*^W TXA*^BIAS3 IC^gg 

A#*8^BIAS2 (C^M^tlTVNSo P MOSh7>^f 2 0 4li, V-XT*^ 

M?M#A*^^-IN+ ICg^^tlTV^,, *©^J6©^ffi7?tt, MIfrA 
»100t A*;i/^CMO S«5gS:fflV%Tfll^b^o Z.<Dtc®>. 02 (A) 
(C^^tlfeieJlC nMOSh7>^* 2 0 1, 2 0 2 (DVzf 7, hi/- h tt^7* 
9> F^-f >JC»«S*l, lo, pMOSh5>i?^^ 2 0 3, 2 0 4©t^ 
hU-h (n^i«) l««JEWit9-f >VDD tCg^SJlT^S. 
[0 0 3 3] 

0 2 (B) tt, 2 0(DWgP#^M&^-rilfKlllT*&So 0 2 ( 

b) ic^bfej^tc, ^5>»i2o©mh ^^>^tas&i i o tmm 

T*$>Z>, V =7 y 7 ISi& 1 2 0 nMO S h^>^X# 2 1 1 , 2 1 2 P M 
OSh7>^^213, 2 1 4 fc&fB&T^S. nMO S h 9 > V* $ 2 1 1 
li, Kl/>f >T*#-^A*5g^IN- tcS&lfcSft, V-^T"B#m*^INL-lC^ 
Sn, fio, hT'A-f r^.A^7^BIAS3 KlgBfcStlTV^. nMOSh^ 
>^3!2 12lt Fl/^>T*A^TXA*^BIAS3 tCfftKSft, V-^t*i 

^ffi*aB^iNL-K:»«s*i, so, ^-hT*#^A^^iN- izmmznx^z 
>r ^"efg^m^as^iNH-tcggiWsn, to, hx*A-f txa^3Ss^bias2 tc 
as2 ic&i&stu kh v-e^^as^sg^iNH-jc^sti, mo, 4*-h-ef§^ 

A^J^IN- tC&8fe*lT^So B92 (B) (C^StlfeJ^JC, nMOSh7> 
^^211, 2 1 ZWzfT. hltlf^y >tc»ttsn, P 

MO S h7>i/^^ 2 13, 214 (D^ZfT. V I/- h (n ? x^M^) lilftfttffi 

[0 0 3 4] 
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JtOlC ;UT^@S&1 3 0H pMOSh5>^*3 0 1~3 0 46J:tfn 
MOSh7>^* 3 0 5~3 10 &f|;*.TV*S. 
[0 0 3 5] 

P MOSb7>i?X^ 3 0 1, 3 0 2(1 3tjl/>hS^-IB»&#J*l/"0^ 
P MOSh7>^*301tt, y-*T*««E«*9>f >VDD (3. 3 ;u 
h) lCgM8£ft. ^-h7?pMOSh7>^^3O20FH>ICii 
3*lTV^. P MOSh7>^^3 0 2H y-XT?*«JE**9>f >VDD iC 

[0 0 3 6] 

P MOSh5>^f 3 0 3, 3 0 4 H # yy h ^-HI!&£fitJ&bT 
pMOSh7>^^ 3 0 3H V-^pMOSh7>^f 301©Kl/ 
>f>lC&i&3*U ^-M'pMOSh7>i?X3f3 0 4© KM >fc£IB3*lT 
V^. P MOSh7>^^3 04li, V-^pMOS h7>^f 3 0 2© 
KM >JC«»Sn, y-hfeJ:^K^>f>TVNMTXm^WAS3 (C^ttS 

[0 0 3 7] 

nMOSh7>^^ 3 0 5, 3 0 6 li, # y > h ^-0i&3:«i>&bT 
nMOSh7>^^ 3 0 5H Kl/^>£J:^- ht'pMOS h7>^ 
# 3 0 3 <D KM >lCg8K3ftTV*S. nMOSH5>^* 3 0 6», KM 

y-epMOS h^y^x* 3 o 4(0 KM yicgaBsStu y-*TvWT*ffi;fr 

®^-BIAS2 ^-M'pMOSb7>^^3O50^-M:TO 
[0 0 3 8] 

nMOSb7>^^ 3 0 7, 3 0 8lt # 1/ > h ^ ^-0{&£#f&bT Vn£ 
nMOS^5>^*3 0 7tt, KM >feJ:^- FtnMO S F7>^ 
^3O50V-^i:iI$^TV^ o nMOSb5>^* 3 0 8lt KM> 
tnMOS K5>^^^ 3 0 6 <D V -*tC»»3 ft, V-Xt;W7^Wf 
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biasi izmm^n. v- h-enMos v^yv** 3 o b\z.mmztix 

[0 0 3 9] 

nMOSh5>^* 3 0 9, 3 1 0tt, # Vy V K 7 -m$&ZMJ&l<X 
nMOSh5>^>3 0 9tt, KHVfiOT- nMO S 
# 3 0 7©V-^lCig^3*V, F9>f >Klftl*S*lTV^*. nM 

OSh5>^f 3 lOli, Kl/>f >"CnMOS 3 0 8©y-^C 

3 0 9 ©y- MCgM£*l"0>S = 
[0 0 4 0] 

z:tf>IU£<Z>?£JST*H /H7^@!&13 0^ ;>>^ CMO Stjl&ffl^ti 
jfcLfc. H3lCja*bfcJ:5fc:, nMOS 3 0 1~3 04 

CDif^X hi/- M*^> F9>f >&c&M£*u So, pMOSh7>^^3 

[0 0 4 1 ] 

04 #f5Sb*^a- F*«ia»i 4 o©i^ap#«#i&mi*iaKia"e»*- 

H4JCj*UfcJ:3tC, #f3gb*^3-FiS«IiI*14 0tt, iUM4 10t 
, !2A^H2 0i:, tfSbfcxn- FWMM 3 0i:&flM.T.v**. 
[0 0 4 2] 

jgl A£»4 1 Ott, P MOSh7>^*4 11, 4 12L nMOSh^ 
>y*#4 1 3~4 1 7 &flt*.TV^. MOSh7>^^4 11, 4 

1 3»i©»W©»l#IIF9>2?^4», MOSh5>^*412, 4 1 4 tt 
Z<Dmm(Dm2&Mh5yS?X** nMO Sb7>^^4 1 5 &Z<Dm%V>%i 
IXftV^yV**. nMOS h5>^*4 1 6 » ' <Z>#18<0& 2 A* h 9 > 
i;**, nMO s h^>yx# 4 1 7 &r©#&f8<£>^ l^S^MlCffi^-TSo P 
MOSh7>^^4 1 1, 4 1211 ?- hTVMT^A*^BIAS2 iCg^M 
StlT^S. nMOSh7>^^4 1311 FW>tpMOS h7>^^ 
4 l i©FW>K:«ttS*u So, ^-FT?fl£«ffi*«^>r>vcc tc^M£*i 



1 3 



ffi|iE#2 003-3049760 



#2003—076205 



TV^ 0 nMOS Y<?yV7s*± 1 4tt, K U>f >T* p MO S h 9 > V7. # 4 1 

2©Ku>f >tc««sn, mo, hT*{S«i±m^^-f >vcc {z&mtsfrx^ 

nMOSb7>^^4 15il K U>f >T* nMO S h 9 > V* # 4 1 3 (D 
V-*lCgM83*U Mo, HTflB^AAiB^INL+KltSttStlTVx*. nMO 

Sh5>^*4 1 6tt, Kl"f >T?nMOS h9>S?**4 1 4©V-:*lCg 
»S*U Mo, hTM#A*^INL-(C^M^tlTVN^> 0 nMOSh7>i? 
;*#4 17lt KW>tnMOSh5>^*4 15, 4 1 60V-^CS^ 

ASl ICgaffiSftTV^. 
[0 0 4 3] 

f$ 2 A7J3P 4 2 0 pMOSh7>^^421~4 2 5i:, nMOSh^ 
4 2 6-4 2 7 &fB;tTV^. 33T% p M O S h 9 > * 4 2 1 li 
i©»W©*2je«««, pMOSh5>^*4 2 2te;i(Z)#§0J5tf>fjl3 A#t> 

pMosh7>^^4 2 z\%z.(D%me>%i± xiiv^yy*** 

MO S h^>^X#4 2 4, 4 2 6liIffl»W©«3ftih7>^^, MO S 
h7>i/^M 2 5, 4 2 7liI©»lB(!!)*4iIh7>^fCffi3t5. P 

mos b^yvx*! 2 n±, y-^Tfi*«£E««9>f >vdd icg^ssti, 4*- 

hTA-TTXA7J^BIAS4 jC^$tlTV>§ 0 P MOSb5>^*4 2.2tt 
y-^-C P MO S h^>^;*.# 4 2 1 © Fl^ >tcifett3*l, Mo, 4*- h*^ 
te^A##^INH+K:&&3*lTV^. pMOSh5>^f4 2 3tt, V-XT* 
pMO S h7>^* 4 2 1 © K W VKlittSn, Mo, ^f-ht'^AM 
^INH-lC««s3*lT^«o P MOSh7>^f4 2 4tt, V-^TfpMOSb 
4 2 2<Z> FU>f ^CiBttStl, Mo, >f- M'fitJ±tS7-f >VCC 
»ClS«a*lTV%*. pMOSh5>^*4 2 5tt, V-XT? pMO S h 
*#4 2 3©Kl/>f >tC«?«S*l, Mo, M'{l«ffiiS7^ >VCC 
StlTV^. nMOSh7>^*4 2 6tt, KU>f >T'pMO S h7>^^ 
4 2 4©FU-f >JC««Sn, Mo, h^MT*A7J^BIAS3 ICfg&S 

*ITVn£„ nMOSh7>^^4 2 7H FW>TfpMOSh5>^*4 
2 50FK>Cifl*an, Mo, ^*-hT'AMT^A7J^BIAS3 (Cg^M^tl 
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[0 0 4 4] 

*f*b**3- K*««4 3 011 PMO S b^**4 31~4 3 4 ^ 
nMOSh7^4 3 5~44 0^i^ nMOSh^> 
j;^4 3 5tti©*iao«lffl*b9>^^ nMOSWW#4 3 6 
|^Wf2ffl^^W, MOSh7>^4 3 1, 4 3 2, 4 3 
9> 4 4 0tt,*nfft*3~i6««li, MOSWW433, 4 3 
7 ' 4 3 4, 4 3 8ttiffl»flO»5~*8«Ib9>^f C«at*. pM 

>tpMosb7>^^4i2(oy^(:ii^ ^-bt;ur^*i 

*BIAS4 C»*S*lTV,*. pMOSWW4 3 28, v-*-««ie« 
^>fyVDD IC«tt**U FW>tpMOSfW^41 

x ,4 3 3tt, V-^pMOSb^^^431(DKW>^^ 
0> y_ h7? ^7*A:fr«*BIAS3 JC*«SnTV^«. pMOSb^W* 
4 3 414, V-^pMOSb5>^^4 3 20KW>i:»^ fio ' 

5« FK>tpMOSh7>^f4 3 3(DKW^li^> ^-^T? 

T V>*. nMOSh^^4 3 6H K W>tpMOS h5^^4 3 

■C««ff««9-f>TOCIC«(ia*lTV^. nMOSF7^4 3 7it F 
W>tnMOSh 7 ^4 3 5©V-^ii^ y-^nMOSh 

C *«S*TV.*. nMOSWW43Btt, F^^nMOSl>5> 
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LTBIAS3-Vthn CifSt, nMO S N ^yVTs* 2 0 1 ^7t & 0 
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[0 0 6 7] 

y^>Ki/^;vtis«ffivDD ii<Dia"c«f»-r*- v bias2 -e&*. 
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